(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
11 January 2(H)1 (11.01.2001) 



PCT 



(10) International Publication Number 

wo 01/03448 A2 



(51) International Patent Classification^: H04Q 7/00 

(21) International Application Number: PCT/FIOO/00615 

(22) International Filing Date: 5 July 2000 (05.07.2000) 

(25) Filing Language: English 

(26) Publication Language: 



(30) Priority Data: 
991536 



English 



5 July 1999(05.07.1999) FI 



(71) Applicant (for all designated States except US): NOKIA 
NETWORKS OY [FI/FI]; P.O. Box 300, HN-00045 
Nokia Group (FI). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): HOLMA, Harri 
[Fimj; Itamulenkuja 1 B 32. nN-02100 Espoo (R). 

(74) Agent: B£RGGR£N OY AB; P.O. Box 16. FIN-00101 
Helsinki (FI). 



(81) Designated States (national): AE, AG. AL, AM. AT. AU, 
AZ. BA, BB. BG. BR. BY. BZ. CA, CH, CN, CR. CU, CZ. 
DE, DK, DM, DZ, EE, ES, FI. GB, GD, GE, GH, GM. HR. 
HU. ID, IL. IN. IS, JP, KE. KG. KP, KR, KZ, LC, LK, LR, 
LS, LT. LU, LV, MA. MD. MG, MK. MN, MW, MX, MZ, 
NO. NZ. PL, PT. RO, RU, SD. SE. SG. SI. SK, SL, TJ. TM. 
TR. TT. TZ, UA, UG, US. UZ. VN, YU, ZA. ZW. 

(84) Designated States (regional): ARIPO patent (GH. GM, 
KE. LS. MW, MZ. SD. SL, SZ, TZ. UG. ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). European 
patent (AT, BE, CH, CY, DE, DK, ES, H, FR, GB, GR, IE, 
IT, LU, MC, NL. PT, SE), OAPI patent (BE BJ, CF. CG, 
CI. CM, GA. GN. GW. ML. MR. NE, SN, TD. TG). 

Published: 

— Without international search report and to be republished 
upon receipt of that report. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: METHOD FOR SELECTION OF CODING METHOD 



< 

00 

o 

o 
O 




Rate 
de(ec6on + 
channel 



Multkate 
diannef 
enccxler 



•Rale 



RR ifufications 

•Downlink 

load total tx 

powef) 

-Mpfinkload 

("tatalR 



•User data 
•Rate 
hformalion 
- Upfink isode 



RNC 



WC0MAL1/U 







AC: (f bad too 
Msh,8lIocai8 lower 
bttratas 
•LC:lfloadtoo 
highk decRsase bit 



Outer bop power 



-If uplink FBI loo 
tiiglv decnase 
upfink bit rale 



• UpSnk AMR mode 



WC0lilAL1iL2 



•User 

-Down- 
ink AMR 
mode 
Gxn- 



Muiti-rate 
speech 
decoder 



MuKkale 
speed) 
encoder 



Speed) 
but 



(57) Abstract: The invention is related to coding mode control in cellular telecommunication systems. In this invention the AMR 
control is mainly performed centrally, controlled advantageously by RNC and based on the system load or quality measurements 
such as PER measurements. Advantageously, the UE is nevertheless allowed to change the AMR mode in certain situations. 
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Method for select! n f coding method 



TECHNICAL FIELD OF THE INVENTION 

5 

The iavention is related to coding mode control in cellular telecommunication 
systems. Particularly, the invention is directed to a method as described in the 
preamble of claim 1. 

10 BACKGROUND OF THE INVENTION 

Hie following list explains some of die abbreviations used in this specification: 



AC 
15 AMR 
BS 
BTS 
CDMA 

cn 

20 FER 
GSM 

LC 

MAC 

RM 
25 RRC 

RRM 

RNC 

SHO 

TC 
30 TF 

TFS 

UE 

UMTS 

UTRAN 
35 WCDMA 



admission control 
adaptive multi rate 
base station 

base transceiver station 
carrier detect multiple access 
carrier to interference ratio 
fiame error rate 

general system for mobile commmications 

load control 

medium access control 

radio resource manager 

radio resource control 

radio resource management 

radio network controller 

soft handover 

transcoder 

transport format 

transport format set 

user equipment 

universal mobile telecommunication system 
UMTS terrestrial radio access network 
wideband CDMA 



The AMR concept provides a multi rate capability for connections between a 
mobile station (UE) and a network. The AMR speech codec has 8 different bit rates 



wo 01/03448 PCT/FIOO/00615 

2 

(4.75kbps.. 12.2kbps) for speech coding. A higher bit rate provides better speech 
quality but gives lower capacity and coverage. In GSM the AMR control is a Imk 
level control, controlled by BTS and based on C/I measurements. In GSM the codec 
mode control is m BTS. For control of downlink direction, flie mobile reports 
5 observed C/I. For control of uplink direction, the BTS measures C/I. 

The present specifications of the WCDMA system leave room for improvement of 
the usage of the AMR concept The present specifications do not describe good 
enough ways to optimize transmission control with the AMR concept 

10 

SUMMARY OF THE INVENTION 

An object of the invention is to realize a method, which avoids the problems of the 
prior art 

15 

The objects are reached by arranging a network element of the cellular network to 
control the AMR modes of more than one mobile station together, and to adjust 
AMR modes in overload situations or when the system is close to overload in uplink 
or downlink directions. 

20 

The method according to the invention is characterized by that, which is specified in 
the characterizing part of die independent method claim. The dependent claims 
describe furdier advantageous embodiments of the invention. 

25 In this invention the AMR control is mainly performed centrally, controlled 
advantageously by RNC and based on the system load or quality measinements such 
as FER measurements. Advantageously, the UE is neverflieless allowed to change 
the AMR mode in certain situations. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described in more detail in the following with reference to the 
accompanying drawings, of which 

35 Figure 1 illustrates AMR mode control according to an advantageous embodiment 
of the invention. 
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Figure 2 illustrates in a more detailed way AMR mode control according to an 
advantageous embodiment of the invention. 

Figure 3 illustrates load tresholds in an advantageous embodiment of the 
5 invention, and 

Figure 4 illustrates a further advantageous embodiment of the invention. 
DETAILED DESCRIPTION 

10 

A. GENERAL CONSIDERATIONS 

According to the invention, tiie AMR mode control is mainly perfoimed in a central 
fashion. The mobile station is preferably allowed to adjust fte AMR mode in certain 
15 situations. The AMR modes can be changed in the following exemplary ways: 

• If the load gets too high, the AMR bit rates of the existing speech connection can 
be lowered. 

• If the load gets too high, the AMR bit rates of the new starting speech connections 
20 can be set to lower values. 

• The load measurement diat is used in the AMR adaptation decision can be the load 
of a single cell and the load of the adjacent cells can be also taken into account. 

• If flie uplink quality gets too bad (e.g. top high FER), the uplink AMR mode can 
be lowered. 

25 

Preferably, RNC is the network element that controls these changes of the AMR 
modes. The default AMR bit rate can be set by the operator on a cell basis. The 
uplink and downlink AMR modes and their control can be completely independent 

30 According to cmxent specifications of the WCDMA system, the transcoder (TC) is 
located in tiie core network. 

Advantageously, tiie AMR mode control is located in the controlling RNC. The 
RNC controls the downlink AMR mode by sending AMR mode control cormnands 
35 to the transcoder unit in the core network, and the uplink AMR mode by sending 
AMR mode control commands to the mobile station. 
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Within RNC the code mode control can be in outer loop power control and/or the 
cell resource manager, i.e. in admission control and load control functions. 
Preferably, the control is realized within radio resource management (RRM) 
functions. The AMR mode adapatation can be as3amnetric, i.e. different AMR 
5 modes can be used in uplink and downlink duiing a single connection. 

Preferably, the load situation is the basis for AMR mode control: for downlink, BS 
reports total BS transmission power, and for uplink, BS measures total interference 
power at the BS. The RNC performs AMR mode control based on this information. 
10 Also the Uplink FER can be used in AMR mode control 

B. AN EXAMPLE OF A CONTROL ALGORITHM 

In this section, a particular example of a control algoridmi is described. According 
15 to this algorithm, the AMR mode is set by the admission control function in the 
RNC. This section only lists some examples, and does not limit odier embodiments 
of the invention in any way. 

The cell RM can detect when the system load is getting close to the admission 
control blocking threshold. In that case the admission control allocates lower bit 
rates to the new AMR users to provide a higher capacity. This algorithm 
advantageously works on a cell basis. In this embodiment, die AMR mode is not 
modified duiing die connection due to load considerations. Adaptation of die 
algorithm according to diis embodiment is rather slow, and in practice it takes 
several minutes after the cell load has increased over a limit before most of the 
AMR connections have lower bit rates. This adaptation speed depends on the 
average length of the speech connections. Therefore, this method can be considered 
to form an automatic detection of busy hours on a cell basis. A possible admission 
control algorithm could be as follows: 

Step (1) 

• If (Estimated ^blocking > 'AMR_blocking_limit') 

• decrease tiie AMR bit rate of all incoming AMR users by 
'AMR_step' number of AMR modes in that transmission 
direction 

• go to step (4) 



20 



25 



30 



35 
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Step (2) 

• If (Estimated^blockiiig - 0) 

• increase the AMR bit rate of all incoming AMR users by 
'AMR_step* number of AMR modes in that transmission direction 
5 • go to step (4) 

Step (3) 

• If no actions in (1) or in (2), go to step (5) 
Step (4) 

• Wait until 'AMR^change j)ercentage' % of the speech connections in 
10 the cell are usiog the new AMR mode. 

Step (5) 

• Calculate Estimated^blocking: 

• estimate for each RR indications if a new AMR user would be 
blocked or not. We can assume here simply that the user would 

15 be blocked if Prx_nOPrx_^target (=no power increase 

estimation). For AMR users the power increase is quite small in 
any case. 

• average for 'AMR^average* seconds the blocking probabiUty, 
e.g. 30 s 

20 • calculate Estimated_blocking = 

estimatedJblocked_RRIs/totaljiumber_RRIs 

Step (6) 

• Go back to step (1) 

25 This procedure is preferably separate for uplink and for downlink. Therefore, it is 
possible that downlink connections use lower AMR modes than uplink connections 
if die load in the downlink direction increases near overload before that happens in 
the tq^link direction. 



30 



The parameters in the previous example are as follows: 
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Parameter 



Description 



Rumple values 



AMR_blockmgJiiiut The maximiiTn estimated blockmg 2% 

percentage before AC allocates 
lower AMR modes 

AMR_changejercentage AC waits mitil this percentage of the 50% 

AMR users in that cell are using the 
new AMR mode before further 
actions 

AMR_average The averaging period in estimating 30 s 

the blocking percentage 
AMR^step The number of AMR mode stq)s 1 AMR mode 

that AC adjusts at one time 



C. A FURTHER EXAMPLE OF A CONTROL ALGORITHM 



In this section, a particular example of a control algorithm is described. According 
5 to this algorithm, the AMR mode can also be changed by the load control function 
in the RNC. This section only lists some examples, and does not limit other 
embodiments of the invention in any way. 

In this embodiment the admission control estimates how much the total load could 
10 be decreased if all AMR users change to their lowest bit rate. In other words, 
instead of blocking a new user, the admission control assumes that the existing 
AMR users can lower their bit rate, and thus admit a higher number of users in the 
system. A new user is admitted by the uplink admission control if 

15 

where is the non-controllable load. 

The non-controUable load consists of the interference from 

- intra-cell real time users, 

20 - intra-cell non-real time users witii their guaranteed mifiinmni bit rate, and 

- inter-cell users. 



The non-controllable load cannot be affected by the packet scheduler of tiiis 
particular cell. Note that only the minimum bit rate of AMR is assumed to be non- 
25 controllable. 
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AP = ^ p (2) 



where 

AL = load increase from the new user, 
5 L/^ = load from best effort packet users (obtained from the packet 
scheduler in RNC), and 

Lamr = the maximum decrease in the load from AMR users if their bit rate is 
decreased to the minimimi. This term then reflects the flexibility of bit rates of 
AMR users. The current bit rates of AMR uses are preferably kept in a table in cell 
10 resource manager. 



1 1 



W , W 

1 + 1 + - 



(3) 



where 

Auscd = Eb/No for the used AMR bit rate, 
Amioimum = Ei/No foT the minimimi AMR bit rate, 
IS /?4used = Reused AMR bit rate, and 

i2i,imiiimum = the miuimimi AMR bit rate = 'AMR_minjmode'. 

In order to implement this modified admission control we need to 

- obtain the current bit rates of AMR users (=Ri^ used) 

20 - obtain the minimum allowed bit rates of AMR users (=Ri^ , 
'AMR_min_mode'), and 

- calculate Lamr^ 



hi downlink admission control similar principles can be applied as in uplink. 



If the admission control assumes that die AMR bit rates can be lowered, that option 
must be then supported by the load control In the load control it is quite sunple to 
decrease the AMR bit rate in case of overload. However, it is difficult to decide 
when the AMR bit rate can be increased in case of SHO. In SHO the load control 
30 should check the loading in all SHO branches before increasing the AMR bit rate. 
That requires that there is signalling between the cell RMs of neighboring cells. 
This signalling causes additional load to the RNC, and is therefore not desirable. 



* 
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One simplified approach here is that the load control would only decrease the AMR 
bit rates but never increase them back during the connection. This approach would 
not need the signalling between cell RMS of SHO branches. 

5 In anodier simplified version each AMR connection is kept in a list only in one 
cell's RM. That would make it easier to handle SHO users. The load control 
algoridmi could then only affect the AMR mode of those users who are listed in that 
cell Other AMR users are seen as non-controllable traffic fi-om this cell's point of 
view. Also, the admission control could then take only those AMR users into 
10 account that can be controlled by that cell. If we assume that soft handover 
overhead is 30%, then in this simplified approach, we could modify the AMR mode 
of 1/1.3 = 77% of users in each cell. The rest of AMR users (23%) would then be as 
non-controllable users. 

IS It is assumed here that the cell resource manager in R^JC keeps a list of the bit rates 
of the AMR users m that particular cell. That list can be used in the admission 
control and in the load control algorithms. 

The uplink load control thresholds are shown in Figure 3. For real-time services the 
20 preferred actions when the system is in overload in the uplink direction are: 

PixTotal > PrxTargetH-PrxOffset fireeze the outer loop setpoint 

PixTotal > PrxThreshold: lower flie outer loop setpoint, start controlled dropping 

25 In the downlink direction: 

PtxTotal > PtxTarget+PtxOffset: no actions 
PtxTotal > PtxThreshold: start controlled droppmg 

30 When multi rate connections are used, the highest bit rates can be used when there 
is no overload. In case of overload, the load control actions can be as follows: 

In the uplink: 

PixNC > PixTarget+PrxOffset: lower AMR bit rates 
35 PrxNC < PrxTarget: increase AMR bit rates 
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In the downlink: 

PtxNC > PtxTargetH-PtxOfiFset: lower AMR bit rates 
PtxNC < PtxTarget increase AMR bit rates 

5 where PncNC and PtxNC is the non-controUable load. The idea is to lower the 
AMR bit rates before ending iq) in an overload state. The margin between 
PncTarget+PrxOffiet and PrxTarget is a hysteresis that is needed to prevent 
unnecessary jumping between the modes. 

10 The AMR bit rates are first decreased fi-om speech users: 

- in uplink, who have the highest load factor, and 

- in downlink, who have the highest transmission power per connection. 
Those speech users are the ones who are causing the highest interference. 

15 D. A FURTHER EXAMPLE OF A CO>fTROL ALGORITHM 

In this section, a particular example of a control algoritibm is described. According 
to this algorithm, the AMR mode can also be changed by the outer loop load control 
function in the RNC. This section only lists some examples, and does not limit other 
20 embodiments of the invention in any way. 

It is possible that some links experience bad quality due to coverage reasons even if 
tiie system is not in overload. One possibility is to let the mobile to change its 
uplink mode without any network commands if it is running out of power. That 
25 requires support from the standardization. If this feature is in all mobiles, then the 
coverage extension by AMR will be available in all manufacture' WCDMA 
networks and it cannot be used as a difiFerentiating &ctor. 

If it is required that it is always the network that decides the uplink AMR mode, tiie 
30 uplink outer power loop control is needed to ask to lower the AMR bit rate to 
improve the uplink coverage. The actions of the outer loop power control are shown 
in Figure 4. Note that the uplink connection always gets the required FER if there is 
enough power in the mobile station to follow the power control commands and there 
is no overload in xxpliuk. 



35 
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The outer loop power control algoiitbm could be for example as follows: 
Step (1) 

• calculate the average FER over the period of 
'AMR FER_averagmgJength' 

Step (2) 

• ifthe average FER >*AMR_reRjnaxjupliiik' and Aecuire^ 
mode > 'AMR_minjnode', decrease AMR mode for uplink by 
'AMR_step' number of AMR modes 

• if the average FER < •AMR_FER_acceptable' and the current AMR 
mode < 12.2 kbps, increase AMR mode for iq)link by 'AMR_step' 
nmnber of AMR modes 

• a quick reaction is obtained if AMR mode is lowered immediately, if 
more than •AMR_FER jnaxjuplink' * 'AMR^FER^averaging Jength' 
errors are received in less than 'AMR^FER^averingJength'. For 
example, with values of 3% and 5s (and 50 fiames per second), if 
more than 7.5 (=0.03*50*5) errors are received in less than 5 s, a 
lower AMR mode is used This makes it possible to react fast to bad 
quality in an error burst due to coverage. 

Step (3) 

• gotoStq)(l) 



Note that the outer loop PC must keep a list of the current AMR bit rates of those 
connections that it is controlling. 

The parameters of the previous example are die following: 



Pcaxaneter 

AMR_FER_averaging^length_ 
uplink 

AMR_FER_maxjupIink 



AMR_FER_acceptablejuplink 



AMR_step 



Description 

The averaging length for 
calculating the uplink FER 
If the uplink FER exceeds this 
value, the mobile is conunanded 
to a lower AMR mode 
If the uplink FER is lower than 
this value, the mobile is 
commanded to a higher AMR 
mode 

The number of AMR modes that 
are adjusted at one time 



Example values 



5s 



3% 



1.5..2 X outer 
loop FER target 
e.g. 1.5% 

2 AMR modes 

(= 12.2 7.95 
6.7 5.15) 
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The values for the parameters need to be optiinized depending on the MOS vs. FER 
behavior of Ae AMR speech codec. That optimization depends, e.g., on the chosen 
unequal error protection on LL The operator must also set the mayiimmi power per 
downlink speech connection so that it supports the range extension provided by the 
S iq)link AMR adaptation. 

D. SIGNALLING OF THE AMR MODE COMMAND 

Signalling of the AMR mode command can be performed in various ways, inband as 
10 well as outband. Some ways of signalling the AMR mode according to certain 
advantageous embodiments of the invention are described in the following. 

In a finther advantageous embodiment of the invention, inband signaling is used for 
the AMR mode control. In this embodiment, information about die new AMR mode 
15 to be used is sent to the encoder along with user data. 

Coupling of an AMR mode control message into user data can be pofoimed 
advantageously on the MAC layer. 

20 Inband signalling has certain advantages. For example, no separate signalling 
procedure needs to be created between the RRC functions in the RNC and the 
transcoder. Further, inband signaling provides a quick way to change the AMR 
mode. Inband signaling is also siqyported in the present GSM system. 

25 If outband signaling is used, the AMR mode conunand is sent in a separate 
signalling message. The signaling can be effected for example using the RRC layer. 
The use of the RRC layer for the adaptation of downlink AMR mode requires new 
signalling procedures between the RNC and the transcoder in the core network. 
Existing signalling procedures can be used for uplink AMR mode control. One 

30 example of a procedure that can be used for uplink AMR mode control is the 
TRANSPORT CHANNEL RECONFIGURATION procedure. 

Outband signalling has certain advantages. For example, when outband signalling is 
used, no AMR mode command generation is needed on the MAC layer. Further, 
35 transmission of signaling information on the user plane increases complexity, since 
user plane is meant to be used for user data only. For the uplink direction, aheady 
defined RRC procedures can be used. 
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E. A FURTHER CLASS OF ADVANTAGEOUS EMBODIMENTS 

In a further class of advantageous anbodiments of the invention, the UE is allowed 
to control the AMR mode in certain situations. For example, it is advantageous if 
the UE is able to change the AMR mode when the conditions on the air interface 
have changed and an AMR mode change needs to be performed quickly to save 
proper quality on a speech connection. 

In one advantageous embodiment, die UE is allowed to change uplink AMR mode if 
the maximum transmission power level of the UE is reached Since the UE cannot 
increase die transmission power any more, die UE can maintain die quality of a 
speech connection in deteriorating radio inter&ce conditions by changrog to an 
AMR mode, which provides a lower speech data rate. Preferably, the UE is not 
required to request a mode change from the RNC. 

Advantageously, die set of AMR modes die UE is allowed to change to consists of 
those AMR modes, which are represented in the transport formats of die currendy 
valid transport format set 

Since the transport format set is decided by the network and specified to die UE by 
the network, die network can set the limits for die selection of the applicable AMR 
modes. The networic discovers the AMR mode used by the UE from rate 
information, which is sent by the UE along with the user data. 

A transport format (TF) is a set of parameters, which correspond to a single way of 
preparing a payload data stream for transmission over die air interface. The set of 
parameters indicate for example payload data rate, die error control coding method 
used, interleaving method used, and other processing mediods used in the particular 
cellular telecommunications network, i.e. describe die physical layer processing 
applied to the data to be transmitted. Consequendy, each TF coixesponds to a 
specific instantaneous bearer bit rate, Fudher, each bearer has at least one transport 
format In die case of a bearer siqiporting for example multiple bit rates, a bearer 
can have more than one corresponding TF. 

Each transport fomiat has a corresponding transport format identifier (TFID). The 
TFDDs can be assigned to TFs in many ways, for example in ascending order 
starting from the lowest bit rate, or according to some other predefined rule. 
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The combination of transport formats of the active bearers is a Transport Format 
Combination (TFC). The set of all possible transport format combinations fomi a 
Transport Format Combination Set (TFCS). Each TFC has a coiresponding 
transport format combination identifier (TFCI), Le. each TFCI corresponds to a 
5 definite group of transport formats. The TFCI is used to inform the current 
combination of transport formats to the receiver. 

The mechanism in which the UE changes the AMR mode can advantageously be 
used to extend the coverage area of a speech connection. If the UE cannot increase 
10 transmission power any more, it can change the AMR mode to a mode which 
provides a lower data rate, thereby maintaining tiie quality of the speech connection 
even if the UE moves further away fi-om the base station. 

In an advantageous embodiment of the invention a method for selection of the 
15 coding method for a multi rate connection between a UE and a network in a digital 
cellular telecommunication system is provided. According to this embodiment, in 
certain circumstances the UE selects the coding method, and in other circumstances 
the network selects the coding method. Preferably, the selection of the coding 
method in the network is performed by a radio network controller. Advantageously, 
20 tiie UE selects the coding metiiod, if the UE uses its mairinnTO transmission power. 

In a finther advantagoeus embodiment of the invention a method for increasing the 
apparent radius of a cell as observed by an UE having a multi rate connection to a 
cellular network is provided. According to this embodiment, the coding method 
25 used for a connection of the UE is controlled on the basis of transmission power of 
the UE and the load of at least one cell. Preferably, the coding method used by the 
UE is changed, if the quality of tiie radio interface deteriorates and the UE uses its 
maximum transmission power. Advantageously, the UE selects the coding method. 

30 F. FURTHER CONSIDERATIONS 

In a fiirdier advantageous embodiment of the invention, change of AMR mode is 
coupled with changing of the transport format 

35 The invention allows the increase of connection coverage area, as well as capacity 
and quality of connections. 
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The name of a given functional entity, such as the radio network controller, is often 
different in the context of different cellular teleconununication systems. For 
example, in die GSM system the functional entity coiresponding to a radio network 
controller (RNC) is the base station controller (BSC). Therefore, the tenn radio 
5 network controller in the claims is intended to cover all coirespondmg functional 
entities regardless of the term used for the entity in tiie particular cellular tele- 
communication system. Further, the various message names such as the AMR 
MODE COMMAND message name are intended to be examples only, and the 
invention is not limited to using die message names recited in this specification. 

10 

The present invention can be utilized in many different cellular networks such as the 
tiiird generation cellular network presentiy under development For example, the 
invention can be utilized in the WCDMA system. 



15 In view of die foregoing description it will be evident to a person skilled in the art 
that various modifications may be made within the scope of the invention. While a 
preferred embodiment of the invention has been described in detail, it should be 
apparent that many modifications and variations thereto are possible, all of which 
fall within the true spirit and scope of die invention. 



20 
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Claims 



1. Method for selection of coding mode for a multi rate connection between a 
mobile station and a digital cellular telecommmiication network, characterized in 

5 that in die medio4 a mobile tenninal makes a decision of die uplink coding mode m 
such a situation, when it is preferable from the mobile station's point of view to 
reduce resource consumption, 

2. A mediod according to claim 1, characterized in diat it is preferable from the 
10 mobile station's point of view to reduce power consumption. 

3. A metiiod according to claim 2, characterized in that die mobile station uses 
its maxuxmm transmission power leveL 

IS 4. A mediod according to any of the claims 1-3, characterized in that a new 
coding mode is chosen so that resource consumption is reduced as a consequence of 
the data rate of die new coding mode being lower than the data rate of a cuiient 
coding mode. 

20 5. A method according to claim 1, characterized in that the mobile station is 
allowed to select one of diose AMR modes, which are represented in the transport 
formats of the cmrendy valid transport fomiat set 

6. A mediod according to claim 1, characterized in diat in other situations, the 
25 network makes die decisions about the coding modes. 

7. A method according to claim 6, characterized in that the admission control 
function in a radio network controller makes at least a part of die decisions about 
the coding modes. 

30 

8. A mediod according to claim 7, characterized in that 
the method comprises the steps of 

- estimation of blocking percentage at current level of load, 

- lowering of die default AMR mode for new bearers, if die estimated percmtage is 
35 higher than a predefined limit 
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9. A method according to claim 6, characterized in that the load control function 
in a radio network controller makes at least a part of the decisions about the coding 
modes. 

10. A method according to claim 9, characterized in that in the method, bit rates 
of existing bearers are decreased by the load control function in a radio network 
controller in ord^ to create room for a new bearer. 

11. A method according to claim 6, characterized in that the outer loop load 
control function in a radio network controller makes at least a part of the decisions 
about the coding modes. 

12. A method according to claim 1, characterized in that in die method the 
control of coding modes in tiie uplink direction is independent from the control of 
coding modes in the downlink direction. 

13. Mobile station for use in a cellular telecommunication network employing a 
plurality of coding modes for communication over the air interface between the 
mobile station and die telecommunication network, characterized in that the mobile 
station is arranged to select die coding mode in such a situation, when the mobile 
station prefers to reduce its resource consumption. 
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Downlink AMR mode command 
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SUBSTITUTE SHEET (RULE 26) 
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